MEMOIRS OF THE QUEENSLAND MUSEUM

SPATIAL AND TEMPORAL DISPERSAL AND
RECRUITMENT PATTERNS OF DECAPOD
CRUSTACEA IN THE NORTHWESTERN
ATLANTIC

Larval dispersal and postlarval recruitment are vilal proc.
essesaffecting the maintenance of ecologically and economi-
cally significant populations of decapod crustaceans.
Vertical positioning of larvae and postlarvac in Lhe water
column plays a major role in the particular strategies of
tetention or expulsion with immigration that are employed.

The present study was undertaken to investigale variatons
in vertical distribution of prejuvenile decapod cruslaceans
according to temporal (diel), spatial (estuarine, transitional,
oceanic), ontogenetic (larval stages, postlarvac) and various
environmental factors (light, temperature, salinity, wind,
tidal cveles). Furthermore, effects of vertical positioning on
dispersal and recruilment were examined.

Three stations were established {or the present study: York
River mouth (estuaring) (37°12'N, 76°16°W): Chesapeake
Bay mouth (iransitional} (36"58'N, 76'07'W); Chesapeake
Light Tower (offshore) (35°54'N, 75°43°W). Cuch station
was occupied for a continuous 72 hour period in lite summer
over six idal cyeles. Quantitative plankton samples were
collecled every three hours from the following depths: Neus-
ton (0.1 m), 1m, 3m, 6m, cpibenthos (11-13 m). A 1otal of
375 samples were obtained (123 from each station ), Non-par-
ametric mcthods of statistical analysis. were used. exvept
where normality was nol critical.

Collectively, 41 decapod species, 160 developmental stiges
and an estimated 6,000,000 specimens were obtained. A largye
majority of the tnml catch (6¢0) came from the oflshore
location. True crabs (Brachyura) sccounied (or S3% of the
species, S0% ol the stages and Y25 of the specimens. Anoniue
rans. thalassinidcans and shrimps were also found, Callinecees
supiidus (875 of the tatal), Uca spp. (356) and Foneaa clae-
lopterana (27) were the most commonly collected species.

Of the 160 developmental stages. 56 were present in
sufficient quantitics for data analysis (Maris. 1986). Fifteen
different distributional groups were formed bascd on alatis-
tical comparisons of abundances with depth

Results indicated that proximity 10 the estuary greatly
allects vertical positioning. Overall day-night mean depths
{m) for collective specimens were: estuanne, S99 3.24;
ransitional, 7.49-3.19; offshore, 1.86-1.41. Light was pra.
posed as the major factor govemning distribulion, with tempera-
twre, salinity and tidal cvcles having no sigmbicam etfecis.

Six dispersal-recruitment palierny were cstublished fur
callected gencra based on temporal and spatial distribttions:
tetained cswarine (Neopanope, Palacmonetes, Panapens).
retained estwanne-ransicional (Calltanassa, Povuxa, Pin-
nesheres, Upogebia), retained transitional-nearshore (£wcers
amus, Hevepanopeus, Pagurus), retained offshore (Emeria,
Libinia, Ovalipes), expelled with estarine spawning (Uce)
and expelled with transitional spawaing (Callinectes).
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Vertical positioning greatly influences larval dispersal and
postlarval vecruitment of decapod crustaceans. Certain
estuarine and transitional species accomplish retention by con-
ststently maintaining a venical location near the bottom, while
some vertically migrate over short intermediate distances, pre-
sumably to Lhe depth of nonet mation. Others maintain constant
intermediate depths, while various species vertically migratc
over long distances. Offshore, individuals are typically retained
on the continental shell’ by maintaining shallow-intermediate
depths.

Larval abundance comelatinns with ebb tides (promoting
ftushing) and [lood lides (promoting retention) insmall inlets
havebéén presented by Cronin and Forward (1982), Lamhert
and Epifanio (1952), and Brookins and Epifanio (1985). In
the present study, the general lack of correlation between
tidal intluence and vertical distnibution possibly indicates
that different mechanisems arc in effect in large systems ax
compared to small inlets.

Eventhough vdal effects were found to be minimal, larvae
likely uthise the nel Mlow paticras of the bilayered systens [
movement. Transport mechanisms Lypically consist of near:
botiom estuarine concentrations with upper layér affinlties
miintgined vlfshore.
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